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Abstract of JP2002029726 

PROBLEM TO BE SOLVED: To provide a 
silicon production device (reactor) capable of 
industrially and continuously producing high 
purity silicon (polycrystalline silicon) without 
causing any reactor plugging in a silicon 
production process which involves withdrawing 
such silicon in a molten state while separating 
the silicon in a molten state. SOLUTION: This 
reactor is a polycrystalline silicon production 
device provided with: a cylindrical vessel 1 
having, at its lower end, an opening 2 to be 
used as a silicon withdrawal port; a heating 
means 3 for heating a part of the inner wall of 
the cylindrical vessel 1, extending from the 
lower end up to an optional height of the 
vessel 1 , to a temperature higher than the 
melting point of silicon; a pipe 5 for supplying 
chlorosilanes, which is an inner pipe having an 
outer diameter smaller than the inner diameter 
of the cylindrical vessel 1 and one opening of 
which is placed in the space encircled by the 
inner wall part heated to a temperature higher 
than the silicon melting point, so as to face 
downward; a first sealing gas supply pipe 7 for 
supplying a sealing gas to the space formed 
between the inner wall of the cylindrical vessel 
1 and the outer wall of the chlorosilane supply 
pipe 5; and further if necessary, a hydrogen 
supply pipe for supplying gaseous hydrogen to 
the inside of the cylindrical vessel 1 . 
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^ittmm^. ( 2 ) ±ieisi«ssoT«*»4>ffi 

•tm^fi, ( 3 ) O/h^ t^^-h 

mf^TXi^'J:3yi^-tliiblZbi:^WLb-rhi^ 

v^ymmm. 

[000 1] 

[ maffimthmm ] ^mn^i . d n ^ ^ ymb 

yii^b <7)Kf^izii r>Xi^Va y^mkt?>t:if)ff)0im^j: 

msimt^. mt<ii. mmzM-^x^mxR-:) 
s« LT V 'J ayi^mffuzmtth z b mmx'h 
*), Li}^t. xmmzwf>xi^mfinzy'V:3yimm.t 
hzbmm^j:. '>o^ysii^mi:mth. 

[0002] 
m^ilX^'^l. 



[0003] mH£^<r)-oii>—:>( y:^mbm£iih 

:mx'h *) . mmi/zx o x 3 >'<;)«f ffiiastjin* L^t 

nj/^y (SiHC I3. JaTTCStv^a)-^tyj^ 
( s i H4 ) ^. 7K#^c7)ji7ctt;<f;^i:fttc»tt§ 

(00041 zff)iTmimm.^j:i^v^ymt>tii,z 

bii^mx'h'o. &i^-m^j:i:mbixmm^tLX^^ 
6iK m^w^-y^^x-hhtzi^. mbtihi^^j^ym 

coisa. i/'J3y#c7)ii«Jp|*, ^fffi, BXOiti 
'OV'J^-(r>m. ^<rmhxmrj:^m'<ih^j: 

[0005] ^fc)3'j<o:ftrffii: bx . mmzx mmu 

y>J^ymn=Fi:VrtiiWibtxmUj:t^(=. ±^c7)i^ 
y ymi^i^ LT 'J 3 ym^'F±i,Z'y'j a y^wai 
L. i-2mm<r>iy >jaymbLxmmmi,ziktii-tim 
x'hh, ^mmii^'}^y^^\i!,ti-zii^^zKm±t 
hmmA . i!dmms^<rtmm.mmx'hh z b 

[0006] L*>L^:*«*> . Z(7)imX'JMmzmiL^ 
13 V t, Sit y y 7 y t J: * U 3 

•mm^izhimtam'^coi^v 3 ya^*^;RBjfKtci:o 
r KiESfi bmL< mmLxmmti tzMz^i^ v 3 
y<^m^i,ziiux i>^mtmi . 

[0007] ±j*OK#tJ{tORS^»^tS^0i^, ^ 
1^8859-1 2 1 1 09^18. !^rara54-12489 

6^$8. fcJ:t/^!^^B56-63813^$65ri:'tCj;-5 

X. mi^nm.i'yv^iynM^inztami^j:^/' 
mzmmizmtiiti7mti^m^^ixx^^?> . 

[0008] bzbff, mc^/x5vs-fflv^i,:frffit 

xU3y5:3fe^L^i^ttK5:to;t:y), /fXTW^X 

[0 0 09] ttz, U^m^tix\<^^\.^i'ticr)ijmiz 
fct^Tt. mii^by^ym^i^'smmmtfdi^ 

3y*<@e^)-»LT^atl.iaK^«i:^rl.®m*W 
iS^tL, X.m}^j:mii&izi5\,^XViiiiLtz'>0ayizX'0 

[0010]-:^. 1-31499 6^'miZ 
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:oo 1 n z<r>mm^i^mtx$'m^B 
m^(r>^mz±t h t Of* 4 . 

coo 1 2] 

m ■ mMizx mmmmmizii\,^x . 'j 3 voef 
immm^zmkt^zbi)^x^ ^^f^^mmcom^tfimt 

[00 133 

■mmizi^m^mmiimzm^x. i^v^ycovr^ 
i&&i,zi}m^titymmx{>m:^xm^twtnii^ 
'j-^yamiz^tii^i'. tt:. m-\:ffxf}<:^tim 
mmoi^mitzm ix \> ^wtna^ y a yimwmzm 

(s>mm/f:^i:tmi^oay(omiii • m.mmzm.mm 
m^tmz. mw^mmR'Sff^mii^voymiii 
^s,mMmi,zi%fflthzb. 

0t y i^y yiizjt IXi^va ymmtthS^t^i^ V a 
y c7)Si^tc J; 0 a V ^ 7 o o 7 y «$• ffiffltl. c: t Si^ 
omwxm^ai <o±uc^^miz:(P&i-mmm 
jtfxtmmiwnx 3 tc>'N-- v*'xs:«*&-rs - 1 izx 

mzmi L=5r*< 4> , rfSi*t^c7) y 3 y 5r ai^WtcflX 0 
[0014]*^.:. ±S.'> V a ym\i^ • m&ni^ffi 

■i i\^(n'^m\izxhMWi^'^(r)^^iWixm^^Mz9^ 

*<-c-#i.ci:, w.^z. i)-ti-hm&\>zii\^x . iMmmz 

m^mzm. ^m^=y')oy^imLxm:fh:it 
tfix'^. xmffuzmbx^mizi^m&^t^ji^vzjyim 
mu%izkiM.\'^mL, ^^m^thizm^fi. 
[00151 flp^>, *i^HBcovu 3>-sj^a:«. 



( 1 ) Tmzi^vayjRtiint^j:ma^it-ti>m 

mi i^'jo y<r>wAvj±(r>miizi}\m-mmm. 
( 3 ) mmmmmx 'O'b^^^i^i-im 

X'h-oX , 3 y<mj^Xl.^zim^ixtzm<.zi. •) 
mb\<zii-oxm^^ixi.mmzi^-ivf]'ximk-thm 

1 i^-;P;ifxet|^t, ^i.zii 0 . S(c, ( 5 ) ±ie© 

i imb-tim^B->v 3 >-SjisigT'$) I. , 
[ 0 0 1 6 ] jsj, Miemi v-;i/^xet 

[00 17] 

[0018) 1^. Ill~4{i, *^H3«0^^^Bi^ll3 

ym^E<Dm&i^j:mmii^timmx'S)*) , usa 

[0019] *^BSOi^'J nyiJj^atcfci^T. M« 

[0020] mmmmmmkii. 

^nm<nQ:Mcr,m^iu^zbi}<X'^i. tfz. 
$s§ui, mi^i^iztifzMz. mi^msiZTp-r 

X a ^rlilnB»*«#a5^T^Lv^it||BK(c-rS ; i: 

II. Km^:^m^mm^< Lx'puui^yywm 

±$^&^c«)K. 04fc^J:^^aifSi<7)-a5*ffl!!<7)g? 
[002 1 ] ®:K§tlllCi3ltl,gBPg|52c7)g|n 

[00 22] ^/i, ll5^*Sg5l«OgaPgi52{i, -ecOj^ji 

ifi-mbtahi. >) \.znmhwskx%,mm: <i^*j^y 
mmmmbLxmu%ii}<. m5{z9sk-txoizm 
t^m-r^ <t 0 izmmthnm. $ ^jtctiii e tcs^t j: 

pas 2 co/a^ J: 0 S ^ a yS!?SiO?fit}Sc;)&f5«r 

[ 0 0 2 3 J $ ^{c, muznticomD^mmcom 
cti\.^xi>. m»i^voymT^mwiix<i-i> 
tztb. ^mzm-'yxf^mf)^<xmzm<^i:c'y 
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[00 24] ±Ej§[^^§Sl{i, 1. 4 3 0"CtUitjD 
mil. -?-0[*lgS(i^DDi^7yS^x'J3y^Sl?gtc 

[00 2 5] *>*>4«®i:LTIi. MUt. :/57r^ 

vm>mmm. ( s i c > , g^^'f « 
(s i 3 N4 ) . g{ii*>^r^ (BN) i6iix/m.^r)vx 
( A 1 N ) 7 s >y ^'xw^o, s^immttz'.m. 

[00 2 6] zixhmn<r>o-h. mnmmiitL 

fcrj:"). fmm(m^mL<m±x'thtiiti. im 

mmmt<zii\^xm<<zmL\^, zcr)oi^mity^m 

mmnzmixmiiitm^^t:!^, ®«^*>^.oarF 
[0027] :^%m<^>- u 3 yssitgstcfcv ^x . ±ie 

mz. mnmmzX'^xi^ooy<^mm±izi}am^ 
tLmmmmmi)K mm^m^ico±^izm^T 

iS*>f>c7)*S*<2 0-9 0%. ntKli. 30~80 
%<7)^^i:^^iXdi,zm^-ti>> 
[ 0 0 2 8 ] coining 3 «i , Mi«S^<7)rts$- y 
nvoSt^jfiCKLh. -r^rfc^). 1. 4 3 0*CtU:tcjDl»-f 

tztifiT^hi>ffiX'htni. '^^(^^mm^fum^j: 

[00291 M^mi!i^mm:ttn£. m i izm 
tx 0 {c, 9\-m-(y<7)x.:^^)u^-izx 'om^^mm^ 

[0 0 3 0] ztit,(7)im<7)oi^, iisii^^fflv^sM 

izuj:i}^t>. n^^^i:mmmzmctt zttf^ 
x'%hfz>f). imx'hh. 

[0031] *i6Bg<oi^ y 3 ySBtsiffiCfcv^T . ^ o 

tzmW^m<^^m\,zii'>xmtixfztt'^Ai,z9a'a'^ 
7ymAiW^ijti^thfzib(n{,<r)X-h^ . -^AHz 

TU^zm-'^xmnthXo^zm'.ihtih, 

[00 32] ^rfc. 9ux3i^^yWm'iS5ff)muljn 

imt ^Tfii b\i. mm.1i^(r)Mzm^tix-f. iSkik 
tiXfz9aQ=yyyn.tl^tmu^znfS.mflkL^j:\^i. ptc 



I.. 

[00 33] ^^C, ^ux:ii^yymm^5Si*)m^ 

tihC'oui^yymi. mr)i^'}^ywMX'hh=t>^>' 
V y\z^Kxmim>wm< . y 3 ymmmz 

ympjtmh<n^'m^-fhtz^. wm'^-knmh 
[0034] m^mmmmii. mzmm^m 

D2 J: OPai-ri. J; 3tcL;::gril8^i§(tT?^a]t2.?Sft 

[0035] ^aaiyyymmt'smmLmi. m 

^immizwt^rtiiix\>\ e o ox:&.Ttx'i%mh 
ztrntLw x^mKii. mmzii. tcs 
tfzim^it'y^m {sicu ^ i':iTSTCfcv^d) 

imnt L-CfflV^i,Ji^(i, »^ L<{±8 0 O'COT, 
X'Omt<ii6 0 0X:&.T. stiff* L<{i5 0 0'C 

[00 36] ^nx:i'>yymm'§5mnttXii. 

ZTyvxmmii^mx-th. 

[0037] Jtsl&BJcoi^ynyiJj^ScO'P*,, m4l.z 
i^Xii. ±M^rja^^yymm'^<7)mn^^:m&:kU 

cD^m(>zmfizttimtu\ zo-thztizj:-) 
X. m^ixrznmpmmn^m-rzbij^x'^, m 

M<^m-m^mz'^o z b m-t h . 

[0038] *l6BBfcfcV . ® 1 i^-lVii'XiSkWS 7 
^ DO x5 ySfitJ&f 5 cogBPaM J: 0 ±gi5tff« 

tz^oai^yyW:/^. m^m^<r)}f^mizii\^X , i^ya 
iS^lStigfiSfCli^v'y ni^^^'Sfai-f 2.coS:l!6±-ri. 
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[0039] ^<^fz>6. *^B3(0gSCfct^T{i, ±ie 
[0040] 3jsi%H3tcfcV^T , HI i^-/l-;<?;^fit|A,g7 

mmizmi'fhztmttw 

100 4 1] ttz, mi i^-)\^^:>^m'§7 ^'om^ 

yymtimEtimnzt5\,\xuv 3 vo^tii^ 

[00423 i^-zp^y^^oe^jsati. mtm 
mum=^h^^^mzmfz-tm]i:^r>wz^ 
i^^fix\^m+^x'hh. t^i)'hm&im,tuz 

[0043] *I6BJC0 V y 3 yiBt^Btcfcv >T . :7 d 

sttssi 1 mts&m ^zm tmimizmnti i^o 
x'htm. mzmm^m^\ 
[oo44]t«-5-c. i^'j^ysmkmirmm-tm^ 
mimm. ±t^mm^ix. ^^ui^yymt 
<r)mmmii < 3 t (r>x'% imi.zmm^'th^L 
tmtLw lait^-fiatc, Mem 

x'hh, 

[0045] *itBfl<:0#feB^Bi/y 3 yS!Ji^-S(i. ±M 
Lfzi.oiz, 

®^®4feSS5l*l(ci3{t l> U 3 f^' o a V 

OiSfS^^SSi: 9 aui^y ym<^mk'^t(r>fSm.\,zi^- 

[0046] ±m>cr)mmzii 0 . x'j ^y<nisi^ ■ m 
X' ^ iisfiqtc#^t:^r?ilt'j) h . 

[ 0 0 4 7 ] Q>iii.V(^(^m.-^t.zX •) , SISrt 
ll*i^U3yj!»««faiL7t^^JgaiL=Sr»-^T1^-rs 

[0048] ^^^m'y u 3 yisitsstcfev^-c . -eo 



mspi^-riitf, Tticommm^fh^tt^x'th. m 

itzibtz, tfc. mmnimamx'ommT-r 

I, V 'J 3 ymmmmm%tmix:^ zt^j:< i^nmt 

iBpas^, sf^yxco^iaj-gi 2ii^mitimm^i 0 

'J 3 yixmmzm z ti<x'^ h , 

[0049] ±iOTSS 1 Oc7)ft^W^®;^Ji|l3fc 

iir/A\,ziT^^1xX\^h. mmm^iffii^'Jnymi 

u\.z^tzhmm2iw\\ xij3yit?g*>mu#i. 

n^mnimi 2m\fxm^^ixhzhmtu\ 
[0050] ummm^ 1 oti. i^«^s§ 1 i^jg^pgis 
2<r)m>^m.\i!,^^hw^x'tm^m^<r)Tm>mo 

[0051] L*>L^*^%, S^iifi)r*>^>^ix/>:{4SO 

[ 0 0 5 2 ] fSItt^S 1 i OSfajS^H.^yx+lCffftt- 
[00 53] U»L, Otcfe(,^ttli*v'J 
:iymiiii:'^&mzm±tlf.:ifyl>zl,i, mshXX/A 

izijktxoiz, mm^imMbmmkffin^&tizi: 
'>xm&^ii6mmz>'-)U:^xE^m-rim2i^- 
f\^/fxm<^ 1 1 miihmmipimx'h h . 
[0054] iMi^-iviixffMm. ttJ&a^JiBuiem 

1 i^-)V:fixm'§ll>zi^-ii'i}X^^^-th^b n 

mzm^-fhzt¥X'th, 

[0055] ±smmzii\^x , m^zi^-)i^iix[zi. s 

m-fh i^-)\^:^X<m.W§.i: , ^^>Sr < fc 1 0 . 1 m/ 
s.ifiFtL<{±0. 5m/s, gtif^U<tilm/s 

[0056] 1 o<r>mt Lx\i. ^mm, 
"ty^-v^xnn. :^yxnmi)<^^-rtiijm^zm 
x'thtiK u^W-t Lxm±xh'^t-'onm.<o=y') 
^yimmhzbim±thtz^^z. ^ssnuRSo 

rtSiSr. v';3y, x7oy (g^ffiS) . :mi}^x 

mx'y^-yyi:mzbtfii'onm%h. 
[0057] -n. 1 x'<r)ms{mmifx\i. 
o\.zmhtit^/}xmmi 2 j: okojus 
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10 0 5 8) tfz. tsm^ 1 J: mmmruzmui^ 
'J 3 yji, 1 offii^&msi 1 5 mrti o *> 

c 0 0 5 9 ] ^fc. ±fej^a$r(£ai-s^>:«6(c, 
<^w.m^:i.'omi'.znmthzbij. •siM(,zm\:^xmk 

[0 0 6 0] ^;t, i^msiowi. -mizmtx. 
mitLfzi^'j-:3yi i'^mhi\'^iimmmi>zik^iiit 
Kajp i7i:m-r^zbi,-^mx'S)i. iMimnDm 

[006 1] s^, mi^o:3ym&i:X*)%miz 

mm^fMz, mm^^i 0(c?^a]|iBi4^^fti. 
zbi)mtu\ A'i)^h{^m(r>mmii. mm, msa 

Xt/4l,z5ptXol,z, nmz7i<., BMm. 7)Va-)\M 

<^mm.w^Fi 1 *»(i>F, 2 . F2 1 *^'?>F2 2 > * 
svMi, F3 , *>^,F3 2 {caa$Hi-sas&$-ig(tT?^ 

( 0 0 6 2 J 03 J:t^4 0 S^fflS 

Is 1 0 S-|ii«ft£0±a5T'«-^ Lt::^. l^^fiSScOfc*^ 

i.;i:t,T^i.L, nmzmmifhh%^i.z\imm. 
^mif)htzMzmmii:mLX9mth:Lb{>x^h. 

[0063] 

Lxwm\,zm^-ftz b mmxh i , isiwtcffito 
xm^^m.x'hi>. 

[0064] 

[siffi^n WT. :^mmmizmm-thfzMz^mm 

[0065] 

Tmz7ntJ:diz, msbmm^^m^i^oaym^ 
mm&L, m^Bi^'j:iyi:mLx^uz. 



[00 66] rtg2 5mm. *$*<5 0cmT\ TSSt 

mnu2^:nr>sii\:^^mmm^^iiz, ^<7)±^i 

0 c m<0{aS*>f>Tffi^ T'COigHm^S 3 i: tTiS 
J^adlig^a'f/l'SriSat/c. 02t=S^-rai}K^«g'iri^> 

ir-y NfllJtJ-tO, rtSl 0mm, i'^gl 7mmC7);:^T 

yvmcnyuui/yywmk'SSi. ^^m^<r>±. 

m^h 1 5 cmWiS^itlfALfc. 0{±, 
f*lf55 0 0mm, ^^mm^XryV'XmbLfz, 
[ 0 0 6 7 ] ^rfc . ±XimM^<^T^(r)m.m 5 \z 
^trnkb Lfz. 

[0068] ^nuuyymmmm&'y^^'/ uz 

ji*tT, '§cr)\>^m5ox:m^z-m-rhbmz, m 

HSISlOcr)Ta5v>^-yhCt>a*L, 1ii«§Sgl± 

Si5^*sft*&« 1 4 , axx/mmi 1 0 «^±a5iOi^- 

1 1 , 5 0 O'Cizta^Xfz, mm(^s.:hii, mi± 
n&x'h'>fz, 

[00 69] ;5'Da>-7y«**&'i5(ChU^aDv5 
y^:10s/min<Djm.X'^iktt:bZ^. m. 6 
g/m i n<Oi$jrC'{J{a'%-=5:fil@2:*TSS««i^i; 

0 n 7 >OK-fb*{S*«> 3 0 %T'S) -5 , 

[ 0 0 7 0 ] Kv- u 3 yfijais- , mmi(r)mn^i}-ii> 

fi, +^(,zi^U 3 yx-iiii, ^ffitiv- 'J 3 yxmhtiX 

[ 0 0 7 1 ] 5 Ol^ia^S-ltti^ L^m, aiESrfftiL 

Um.lX\>^^j:i)^r>fz. 
[007 2] |gMM2 

ll4tiKtvy3ySSii^a^Tiaoio(c«L. K 
SIS5ri$ffl LTTie^^rffitc J: •) U 3 y ^ii^ LTi# 
fz. 

[0073] ^ani^yymmi^'S5<Dt^xmi5XX/ 

mDm2<r)fym^2 5 mmx\ <^^mmfi^2 0 c mC 

i:>fZ'oX^co^^ifi5 0mml,zU^:k^iX, A^Ox-^n'- 
S5)!i*-?-il-Pil5cmO:g§T'»«Sil'ri^|.. :t«5 0 
c mc^mtir^ SISMttSS 1 (C, -e^^i^ 1 0 c mcO 
fiiS*>4.T«^-C<^Jilllcilll2fe¥S3 1 L-Cill^Mlia 

3'f;i'S-iftMLfc. m2iZ7pTMmm^^'J^'>-"/m 

jaSrto, rtfll 0mm, Jfl-Sl 7mmc7);^r>'UXiJ 

1 5cm<^S$^-C1fAL/::. SgmSSl Oti. I*ig7 
5 0mm, :g$*«3m£7);^TyU;^S8fc L3t. 

[ 0 0 7 4 ] ^rfc, ±isi§r«sis«T««)g»«ia6 tc 

[0075] ^'OOv7:^affi*S'g<^J$ai>'>^^ / hiZ 
jifoKLT, lr«OI*)a55r5 0'ClilTtc«H^-ri.i:^^t, ^ 
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tt*&l=2 l*>f>7KS;<f:^$:-enm5L/mi nSa? 

1.50 o-ct=jpsfeL3t. ^m<r>mijii, tm±fm 

[0 0 7 6] ^'nDi^7yafi^»&«5iChy^DDj/7 

n X 5 yofe'ft^Ji**? 5 0 %T'$> -:. y;: . 
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